Partial depletion of intracellular ATP mediates the stress-survival function of the PCPH oncoprotein.
Promotion of cellular resistance to stressful stimuli, including ionizing radiation and chemotherapeutic drugs, contributes to the transforming activity of the PCPH oncogene. The mechanism of this action, however, has remained unknown. Consistent with its intrinsic ATP diphosphohydrolase activity, expression of the PCPH oncoprotein in cultured cells has now been shown to result in partial depletion of intracellular ATP and consequent inhibition of the c-JUN NH2-terminal kinase-mediated stress signaling pathway. Supplementation of cells expressing the PCPH oncoprotein with exogenous ATP restored both stress-response signaling and sensitivity to cisplatin-induced apoptosis. In contrast, overexpression of the wild-type PCPH protein had a minimal effect on stress-induced signaling and on the cellular ATP content and did not protect cells from apoptosis. These results suggest that the PCPH oncoprotein confers resistance to stressors by reducing the cellular ATP concentration to levels below those required for optimal stress-induced signaling and apoptosis. Treatment with adenosine or nucleoside analogues may thus enhance the response to radiation or chemotherapy of tumors that express the PCPH oncogene.